
H ,  - *  
a t 

I 

BELLCOMM, I N C .  

SUBJECT: CSM 1 0 1  ACDR, Envi ronmenta l  C o n t r o l  DATE: November 1 4 ,  1967 
System Review - Case 320 

FROM: T.  A.  Bo t tomley ,  Jr. 

ABSTRACT 

A Delta C r i t i c a l  Des ign  Review o f  CSM 1 0 1  was he ld  a t  
Nor th  American Rockwell ,  Downey, C a l i f o r n i a  on October  10-12 ,  1967.  

S e v e r a l  problem areas were d i s c u s s e d  by t h e  Env i ronmen ta l  
C o n t r o l  System working group which d e s e r v e  f u r t h e r  a t t e n t i o n .  I n  
b r i e f ,  a n a l y s e s  are needed t o :  

a. 

b .  

C .  

d .  

e .  

f .  

assess t h e  p o t e n t i a l  f o r ,  and  c o n t r o l  o f ,  hydrogen 
a c c u m u l a t i o n  i n  t h e  water p r e s s u r i z a t i o n  s y s t e m ,  

e v a l u a t e  t h e  r i s k s  o f  c o n c e n t r a t e d  c h l o r i n e  s o l u -  
t i o n  sp i l lage  and adequacy o f  c o n t r o l  o f  c h l o r i n e  
l e v e l s  i n  t h e  p o t a b l e  water, 

d e t e r m i n e  t h e  r e q u i r e m e n t  f o r  p o s t  l a n d i n g  i n t e g r i t y  
o f  t h e  water g l y c o l  subsys tem based on t o x i c i t y  
e f f e c t s  of g l y c c l ,  

d e t e r m i n e  o p e r a t i o n a l  and f a i l u r e  modes which c o u l d  
r e s u l t  i n  two-phase oxygen f l o w  from c r y o g e n i c  
s u p p l i e s  , 
examine t h e  impact  of g a s e o u s  b r e a k t h r o u g h  o f  t h e  
water s e p a r a t i o n  p l a t e  and f e a s i b i l i t y  o f  i n f l i g h t  
r e c h a r g i n g ,  and 

d e t e r m i n e  t h e  C r i t i c a l i t y  I (c rew l o s s )  f a i l u r e  
modes f o r  t h e  s u i t  c i r c u i t  when n o t  backed-up by 
a safe c a b i n  a tmosphere .  
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SUBJECT: CSM 1 0 1  ACDR, Envi ronmenta l  C o n t r o l  DATE: November 1 4 ,  1967 
System Review - Case 320 

FROM: T .  A .  Bot tomley ,  J r .  

MEMORANDUM FOR FILE 

On October  10 -12 ,  1 9 6 7 ,  a Delta C r i t i c a l  Design Review 
o f  CSM 1 0 1  was h e l d  a t  North American Rockwell  ( N A R ) ,  Downey, 
C a l i f o r n i a .  The o v e r a l l  r e s u l t s  have been summarized i n  a 
s e p a r a t e  memorandum.* 

During t h e  mee t ings  of  t h e  Env i ronmen ta l  C o n t r o l  System 
r e v i e w  group a number of  p o t e n t i a l  problem areas were d i s c u s s e d  
which were n o t  cove red  i n  t h e  same c o n t e x t ,  or were n o t  cove red  
a t  a l l ,  by Review I t e m  D i s p o s i t i o n s  ( R I D ' S )  s u b m i t t e d  for board  
r e v i e w .  The r e a s o n , f o r  concern  i s  because  t h e  d e s i g n  ( a s  i t  i s  
b e i n g  implemented i n  t hese  a r e a s )  d o e s  n o t  a p p e a r  t o  be  s u p p o r t e d  
by a d e q u a t e  a n a l y s e s  or t e s t s .  

Tne ivlanufacturing Change iieyuests (MZii!  s )  in which t h e  
p o t e n t i a l  problems e x i s t  a r e  as f o l l o w s :  

1. MCR 3873 - H2 C o n c e n t r a t i o n  i n  P o t a b l e  ana  waste 
Water 

A d d i t i o n a l  a n a l y s e s  and t e s t i n g  are recom- 
mended t o  g e t  a b e t t e r  a s s e s s m e n t  of  t h e  amount 
o f  hydrogen from the  f u e l  c e l l s  which may accumu- 
l a t e  i n  t h e  p r e s s u r i z a t i o n  sys tem of  t h e  water 
t a n k s .  

P r a t t  and Whitney, NAR and MSC are  n o t  i n  
agreement  t h a t  t h e r e  i s  a problem. I f  t h e  c u r -  
r e n t l y  p l anned  con t inuous  O2 purge  were n o t  
r e q u i r e d ,  a s a v i n g s  of  a p p r o x i m a t e l y  18 l b s .  of 
oxygen c o u l d  be r e a l i z e d  d u r i n g  a 1 0 . 6  day  m i s s i o n .  

*CSM 1 0 1  ACDR Summary R e p o r t ,  Case 3 2 0 ,  M/F by 
P. F. Sennewald dated 10/18/67. 
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2 .  MCR 3775 - S t e r i l i z a t i o n  o f  D r i n k i n g  Water 

F u r t h e r  t e s t i n g  i s  needed to p r o v i d e  a s s u r -  
a n c e  t ha t  s p i l l a g e  o f  t h e  c o n c e n t r a t e d  c h l o r i n e  
s o l u t i o n  w i l l  n o t  o c c u r  and t h a t  r e q u i r e d  c h l o r i n e  
l e v e l s  can  be  m a i n t a i n e d .  

C h l o r i n e  i s  i n j e c t e d  i n t o  t h e  p o t a b l e  water 
t a n k  by means of an ampoule-loaded s y r i n g e .  The 
ampoules f o r  t h e  s y r i n g e  a re  p l a s t i c  bags  of  con- 
c e n t r a t e d  ( 1 , 0 0 0  t o  3 , 0 0 0  ppm) sodium h y p o c h l o r a t e  
s o l u t i o n .  While d e s i g n  d e f i n i t i o n  i s  e s s e n t i a l l y  
comple ted ,  no vender  f o r  t h e  ampoules has been 
s e l e c t e d .  I n  a d d i t i o n ,  b o t h  NAR and AiResearch  
are now recommending a " s i l v e r  i o n "  g e n e r a t o r  be 
u s e d ,  i n  p l a c e  of  c h l o r i n a t i o n ,  to p r e c l u d e  b a c t e -  
r i a l  growth .  

3 .  MCR 1586 - Water Glyco l  Q u i c k  D i s c o n n e c t s  

MSC q u e s t i o n e d  whether  p o s t l a n d i n g  s t r u c -  
t u r a l  i n t e g r i t y  of t h e  water g l y c o l  l o o p  shou ld  
ne t  be d e m z n s t r a t e d  f o r  t h e  IMU as i t  i s  f o r  t h e  
ECS. It i s  unde r s tood  t h a t  dummy I M U ' s  have been 
used  d u r i n g  impact  t e s t s .  

NAR r e p l i e d  t h a t  no r e q u i r e m e n t  e x i s t s  for 
e i t h e r  s y s t e m  to m a i n t a i n  s t r u c t u r a l  i n t e g r i t y  
a f t e r  l a n d i n g .  I n  a d d i t i o n ,  i t  was r e p o r t e d  t h a t  
t h e  NAR m e d i c a l  a d v i s o r s  do n o t  c o n s i d e r  g l y c o l  
t o x i c  under  sea l e v e l  c o n d i t i o n s  due  t o  i t s  low 
v a p o r  p r e s s u r e .  

A r e v i e w  of t h e  l i t e r a t u r e  i n d i c a t e s  a wide 
d i f f e r e n c e  o f  o p i n i o n  on t h e  t o x i c i t y  e f f e c t s  of 
g l y c o l  f o l l o w i n g  s k i n  c o n t a c t  and a b s o r p t i o n .  
Op in ions  r a n g e  f r o m  l i t t l e  or no a b s o r p t i o n  and 
m i l d  i r r i t a t i o n  t o  ready  p e n e t r a t i o n  f o l l o w e d  by  
m e t a b o l i c  f o r m a t i o n  of o x a l i c  a c i d  and p r e c i p i -  
t a t i o n  of ca l c ium o x a l a t e  c r y s t a l s  i n  t h e  k idney .  
The q u e s t i o n  of s k i n  s e n s i t i v i t y  and e f f e c t s  
r e q u i r e s  r e s o l u t i o n .  

MCR 3777 - Rapid CM R e p r e s s u r i z a t i o n  C a p a b i l i t y  4. 

A R I D  was submi t t ed  and approved  r e q u e s t i n g  
a n  a n a l y s i s  t o  d e t e r m i n e  i f  two-phase oxygen f l o w  
from c r y o g e n i c  s u p p l i e s  w i l l  o c c u r  d u r i n g  t h e  s u r g e  
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t a n k  and supp lemen ta l  t a n k  r e f i l l  a f t e r  c a b i n  
r e p r e s s u r i z a t i o n .  The a n a l y s i s  s h o u l d  c o n s i d e r  
b o t h  t h e  nominal  c a s e  and f a i l u r e  o f  t h e  p r i -  
m a r y  g l y c o l  l o o p  ( i . e . ,  w i t h  o p e r a t i o n  on t h e  
secondary  g l y c o l  l oop  i n  which c a s e  no h e a t  i s  
s u p p l i e d  to i n f l o w i n g  oxygen) .  

5. MCR 3815 - Use of Air-on-the-Pad 

Two areas of conce rns  e x i s t  here :  

A .  A s t u d y  and t e s t s  are needed t o  d e t e r m i n e  
i f  t h e  h i g h  oxygen f l o w  r a t e  r e q u i r e d  t o  main- 
t a i n  a p o s i t i v e  s u i t - t o - c a b i n  AP w i l l  d r y  o u t  
t h e  water s e p a r a t o r  p l a t e  d u r i n g  p r e l a u n c h  or 
i n  f l i g h t .  

A p r e l i m i n a r y  a n a l y s i s  b y  NAR i n d i c a t e s  t h a t  
f a i l u r e  to keep t h e  s i n t e r e d  water s e p a r a t o r  p l a t e  
w e t  w i l l  p e r m i t  gaseous  oxygen t o  e n t e r  t h e  water 
r e c o v e r y  subsystem. T h i s  f a i l u r e  mode w i l l  r e s u l t  
i n  a h i g h  humidi ty  c o n d i t i o n  which i s  c o n s i d e r e d  
t o  be  c a u s e  f o r  a b o r t .  I n  a d d i t i o n ,  it w i l l  r e -  
s u l t  i n  r educed  c y l i c  accumula to r  and water b o i l e r  
e f f i c i e n c i e s .  

It was s u g g e s t e d  by t h e  a u t h o r  t h a t  a s i m p l e  
f i x  appea red  f e a s i b l e  which would p e r m i t  r e c h a r g i n g  
t h e  s e p a r a t o r  p l a t e  i n  f l i g h t .  The m o d i f i c a t i o n  
would r e q u i r e  making t h e  ground s e r v i c i n g  p o r t  t o  
t h e  s e p a r a t o r  p l a t e  r e s e r v o i r  c o m p a t i b l e  w i t h  t h e  
n o z z l e  o f  t h e  wa te r  gun .  

B. A f a i l u r e  and f a i l u r e  e f f e c t s  a n a l y s i s  i s  
r e q u i r e d  t o  de t e rmine  t h e  C r i t i c a l i t y  I (c rew l o s s )  
s i n g l e - p o i n t  f a i l u r e  modes which w i l l  e x i s t  when 
t h e  s u i t  c i r c u i t  i s  n o t  backed up by  a s u r v i v a b l e  
c a b i n  a tmosphe re .  
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